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Abstract: Territory and territorial behavior of the Common Coot (Fulica 
atra) were studied in two breeding sites, Anbanghe Nature Reserve and 
Daqing Longfeng wetland, in Heilongjiang Province, China from April to 
October in 2008 and 2009. In the breeding season, the breeding pairs 
occupied an area and protected it throughout the reproduction, and both 
interspecific and intraspecific conflicts were observed. Territory activities 
became severe since early May, the peak of territory behaviors appeared 
at late May, and then declined gradually. The territorial activities level 
was higher than that in the nest building period than in the laying and 
incubation periods. The most adopted behavioral model was expelling, 
which was the least energy cost. The degree of territorial behavior tended 
to be descended since the development of breeding phase. The territory 
size differed from 1 333 m 2 to above 5 000 m 2 . Wintering population was 
observed in Poyang Lake of Jiangxi Province. The coots gathered in the 
open water; however, there was no territory behavior both in the inter¬ 
species and intraspecies in wintering sites. The hypotheses why there was 
territory behaviors for coots both in the interspecies and intraspecies 
were also discussed. 

Keywords: The Common Coot (Fulica atra); territoriality; territorial 
behavior; territory size; breeding, migrating 

Introduction 

Territorial behavior, a type of aggressive behavior attached to a 
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certain area (Tinbergen 1957; Stephan 1976), has been reported 
in many groups of birds. Territorial animals live in a network of 
conspecific rivals competing with each other for accessing to 
resources and for the attention of potential mates (Hyman et al. 
2006). 

F. atra is an abundant and prolific aquatic bird. For the resi¬ 
dent population, F. atra maintains territory activities all the year, 
including winter, and generally the area defended in winter is 
somewhat larger than that required for breeding (Huxley 1934). F. 
atra is different from the American Coot ( Fulica Americana ), 
whose core areas of winter territories account for 6.5%-59% of 
the fully expanded summer territories (Gullion 1953). Cave et al. 
(1989) studied the size and quality of F. atra territory in relation 
to age of its tenants and neighbours. The results show that old 
pairs arrived earlier and had larger territories compared to young 
pairs. Visser (1988) found that the white frontal shield (a display 
structure used in competitor assessment) of F. atra is larger in 
old birds than in young ones (Visser 1988). 

Gullion (1953) reported that American Coot had a peak of ter¬ 
ritory behaviors in brooding period, but the situation for F. atra 
was not known clearly. In China, the distribution of F. atra cov¬ 
ers almost all the parts of the country; however, no substantive 
research was carried out on its territoriality, the territory size and 
its variation. 

Study site and methods 

From early May to late May in 2008 and 2009, two breeding 
populations of F. atra were monitored during three periods of 
reproduction at Anbanghe Nature Reserve (131°06'E-131°32'E 
and 46°53'N-47°03'N) and Daqing Longfeng wetland 
(125°07'E-125°15'E and 46°28'N^16 0 32'N) in Heilongjiang 
Province, China. The emergent plants of two study sites are sim¬ 
ilar, dominated by reed ( Phragmites australis) and cattail ( Typha 
angustifolia ), broadleaf Cattail ( Typha latifolia) and calamus 
(.Acorus calamus). 

Eleven pairs of coots at three different breeding stages (nest 
building, laying and incubation) were observed using a binocular 
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telescope (8x42) with all-occurrence recording and focal animal 
sampling methods. The sex of individuals was identified by their 
voice and frontal shield characteristics according to the differ¬ 
ences described in the studies of the American Coot (Gullion 
1950, 1951; Fredrickson 1968; Eddleman et al. 1985). Combined 
with territorial behavior, body size, calls and behavior patterns, 
the sex and individuals were also determined. 

The coots whose territories were near the edge of lake or pond 
were chosen because the cover of lake edge was thin and the bird 
movements were easier to trace. For convenient monitoring, the 
observation points, where there was no obvious effect on the 
birds’ normal behavior, were chosen at less than 200 m from the 
breeding pairs. Total 11 pairs of coots in different stages of 
breeding were observed every day during May when the new 
plant growth (i.e., reeds and cattails) was relatively short and thin. 
Full day observation and recordings were performed every day 
from 5:00 to 17:00 in May at Anbanghe Reserve and Longfeng 
wetlands. Observations terminated before the young were 
hatched. Among the 11 pairs of coots, four pairs (A, B, C and D) 
were in nest building period, two pairs (E and F) were in laying 
period, and five pairs (G, H, I, J, K) were in incubation period. 

In general, the pairs distributed in the edge have larger territo¬ 
ries, in which the territory size of coots would be overrated. Av¬ 
erage territorial areas were obtained by finding all the nests in 
two small ponds whose area were known (DQ and YJ, where 
there were the available areas fully used.). Meanwhile, four qua¬ 
drats were plotted in a big pool of Anbanghe (YF1-4). In each 
quadrat, there were appropriate vegetations and water, and each 
quadrat was isolated by big water surface respectively to insure 
that there were no coots’ territories connected with outside qua¬ 
drat. All nests were found out in the four quadrats for the calcu¬ 
lation of the average territory size. Territory boundaries were 
determined by extensive observation of the patrol action loca¬ 
tions and the interactions location between neighbors such as 
fighting and warning. Conflict sites were marked on the coordi¬ 
nate paper, and localized using GPS. All sightings and observa¬ 
tions of aggressive encounters with neighbors and other water- 
fowl were mapped. Territory size of the coots was calculated by 
Mapsource 7.6. Statistical analysis was made in EXCEL, Sigma 
Plot 10.0 and SPSS 17.0. 

Results 

Aggressive territory behaviors of the breeding pairs 

The paired coots occupied a territory and protected it throughout 
the breeding period. Non breeding individuals gathered in neutral 
open water without territoriality, and they were always attacked 
by breeding pairs at the edge of vegetation. These floaters ob¬ 
tained territories occasionally, and then began to nest after pair¬ 
ing and exhibiting territoriality. In the pool of Anbanghe, more 
than 200 coots gathered in the open water in early May, while the 
others were paired and dispersed. The amount of coots decreased 
to about 100 till September. 


Patterns of territory behavior 

Gullion (1952) described 11 kinds of the display of the American 
Coot, which were also suitable for F. atra. Of 11 kinds of display, 
six kinds of display were related to the territory defense. They 
were adopted alone or in the mixed ways. There are three main 
activities in territory defenses of F. atra , warning, expelling, and 
fighting. For warning, head is down to water surface, primaries 
are held up at the back, and tail feathers fluff. This behavior is 
always being adopted when neighbors approach the resident’s 
territorial boundary, and its partner always hurries to the strife 
point for support from other place in their territory. This behavior 
is normally the final action of aggression. For expelling, the host 
rushes a distance to attack the intruders, when the territory is 
intruded into. For fighting, neighbors at the boundary of territo¬ 
ries fight with each other when the conflict becomes severe. 
Their feet hook, wings extend, and one pecks the other’s head. 
These behaviors usually last for less than one minute. 

Interspecific conflicts during the breeding seasons 
F atras seeks and establishes territory after pairing. The resi¬ 
dents prevent other coots from approaching or entering their 
territories, and also indulge in aggressive behavior against other 
species of birds during most time of the breeding period. 

Ducks took up the main part in interspecific conflicts’ list, es¬ 
pecially for the Common Pochard ( Aythya ferina ), which was 
attacked violently by the coots frequently (Table 1). The Great 
Crested Grebe was left quite unmolested compared with Little 
Grebe ( Tachybaptus ruficolli) which would be driven out when 
approaching the coots’ territories. However, both of them were 
permitted to breed in the immediate vicinity of the coots nest. 
The nearest distance was only about three meters away from the 
coot’s nest (Table 1). Black-winged Stilt ( Himantopus himanto- 
pus) was also found to nest near the coot. Meanwhile, the coots 
constructed the nests in the nest areas of Black-necked Grebe 
(Podiceps nigricollis) and Black-headed Gull ( Larus ridibun- 
dus). 

Interspecific aggression started after pairing, and got severe 
until incubation. During incubation, other species were more 
tolerant within the territorial areas than in the immediate vicinity 
of the nest. As the young got older and more independent, the 
parents became less aggressive toward other species. Grebes 
together with their young birds moved freely in the territory of 
coots without any other attacks. 

On May 10, a pair of the Common Pochards swam to the nests 
of the coot. After the female laid in the nests, they were driven 
away by the coot in 14 min. However, one day later, a pair of 
pochards appeared in the coots’ territory again. The female had 
been lying in the nest for 18 min until the coots got back and 
drove them away. One hour later, around the same area a pair of 
pochards followed by another male approached the coot’s nests 
slowly and vigilantly. Once they arrived, the female laid in the 
nest. After a while, the other male flew away, but 4 min later the 
coots came back and drove them away. We can’t confirm wheth¬ 
er they were the same pair. 
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Table 1. Interspecific conflicts of the breeding population of the coots 

Species conflict with the coots 

Family 

Genus 

Observed time 

Nest distance to the coots’(m) 

(Day) 

Mean (N) 

Rang 

Common Moorhen ( Gallinula chloropus ) 

Rallidae 

Gallinula 

4 

— 

— 

Common Pochard {Aythya ferina) 

Anatidae 

Aythya 

7 

— 

— 

Mallard {Anas platyrhynchos ) 

Anatidae 

Anas 

1 

176.000±58.506 (n=3) 

59-236 

Gadwall {Anas strepera) 

Anatidae 

Anas 

2 

— 

— 

Common (ShoVellerTwas clypeata) 

Anatidae 

Anas 

1 

— 

— 

Little grebe {Tachybaptus ruficolli) 

Podicedidae 

Tachybaptus 

3 

25.125±4.138 (n=8) 

5-41 

Great Crested grebe {Podiceps cristatus) 

Podicedidae 

Podiceps 

1 

14.809±2.373 (n=21) 

3-46 

Black-winged Stilt {Himantopus himantopus) 

Recurvirostridae 

Himantopus 

1 

73.200±3.878 (n=5) 

59-79 

Black-headed gull {Larus ridibundus ) 

Laridae 

Larus ridibundus 

— 

53.667±2.848 (n=30) 

6-57 


Variety of territory behaviors in different periods of reproduction 
The territory activities of nine pairs of the coots in different 
breeding periods were observed and recorded completely, in¬ 
cluding “fighting, warning, expelling (to drive away neighbors or 
floaters), invasion (to invade the neighbors’ territories, when they 
were absent from the invasion sites) and expelling other species. 
The results indicated that the trend of territorial activities in three 
periods of breeding decreases ( R 2 = 0.648, p = 0.009), and the 
differences of territorial activities in three periods of breeding are 
very significant (y 2 = 9.953, df= 2, p = 0.008). Territory behav¬ 
iors were most frequent behaviors in the nest building period, 
and would decrease until laying eggs (Fig. 1). During the whole 
reproduction, warning was the most frequently adopted behavior 
pattern compared with others (Fig. 2). With the progress of re¬ 
production, the coots seldom fought with each other and the 
invasion took place only in the nest building period because the 
territorial boundaries were not stable. 

When the coots were in hatching, the territory activities de¬ 
creased obviously. Sometimes, the pairs maintained good rela¬ 
tionship with their neighbors without any conflicts within the 
whole day. The voluntary invasion into others’ domains de¬ 
creased in the laying stage and eventually disappeared in incuba¬ 
tion stage (Fig. 2). Expelling other species lasted throughout all 
the three breeding periods. When the coots were in brooding, the 
territory defense activities were mostly expelling and warning. 
Fighting decreased sharply compared with expelling and warning. 
The immature coots were treated as territory invaders when they 
were independent. 

Territory size 

In the study, the territory sizes of 11 pairs of coots were obtained 
(Table 2). The average area estimated by quadrat was shown in 
Table 3. The difference of territory size between each pair was 
significant ( t = 20.603, d f= 10 ,p< 0.001). The territory size of F. 
atra ranged from 1333 m to 6324 m. The distance from the 
coot’s nest to their nearest neighbors was measured. There were 
significant correlation (r = 0.594, p = 0.012, n = 17) between 
territory size and nests distance (Fig. 3). Due to the large number 
of nests with suitable vegetation cover, the territory size of coots 
was small accordingly. 


A Nest building period ■ Laying period 



Fig. 1 Mean proportion of the territory behaviors of the coots 
each day in different breeding period. 
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Fig. 2 Composition of territory activities in different periods of 
breeding. 

In autumn, as most of the coots finished brooding, the young 
birds became more independent, the areas protected were con¬ 
siderably smaller than that in earlier for the pairs, whose territory 
was adjacent to the open water. Territorial boundaries were draw 
back to the edge of vegetation. The water surface in the territo¬ 
ries seemed not to be protected by the pairs. 
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Table 2. Territory size of the coots: 11 pairs of the coots observed in 
breeding season. 


Location 

Code of 

breeding 

pair 

Observation 

time (h) 

Breeding 

period 

Territory 
area (m 2 ) 

Nest 

distance 

(m) 

Anbanghe 

A 

94 

Nest building 

5066 

37 

Anbanghe 

B 

94 

Nest building 

3543 

37 

Anbanghe 

C 

93 

Nest building 

4860 

25 

Anbanghe 

D 

92 

Nest building 

4119 

54 

Anbanghe 

E 

90 

Laying eggs 

>5000 

41 

Longfeng 

F 

93 

Laying eggs 

3754 

36 

Longfeng 

G 

60 

Incubation 

3458 

36 

Longfeng 

H 

58 

Incubation 

3365 

43 

Longfeng 

I 

58 

Incubation 

5076 

48 

Longfeng 

J* 

40 

Incubation 

4240 

29 

Longfeng 

K* 

40 

incubation 

4853 

29 


Table 3. Territory size of the coots: average territory size of each 
pairs of the coots in six sample areas. 


Code 

Acreage 

(m 2 ) 

No. of nest 

pairs 

Territory 
area (m 2 ) 

Nests distance 

(m) 

Coverage 

(%) 

YF1 

13000 

7 

1857 

20.80±3.9799 

(9-31) 

90 

YF2 

14000 

6 

2333 

23.00±7.08284 

(14—44) 

60 

YF3 

20000 

9 

2222 

24.43±4.62837 

(13—42) 

40 

YF4 

14000 

12 

1333 

21.25±3.65841 

(7-37) 

70 

DQ 

94000 

17 

5529 

47.73±4.91952 

(23-79) 

20 

YJ 

71000 

17 

4176 

25.36±5.72915 

(5-56) 

20 



Fig. 3 Correlation of territory size and the nest distances. 

No territoriality in winter 

In Poyang Lake of Jiangxi Province, the coots gathered in the 
open water. They got along well with each other and other specie 
without any conflicts in the shallow water. The coots were al¬ 
ways living harmoniously with swans, ducks, grebes and the 
snipes, which were never been invaded in winter. 
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Variation of territory behaviors in one year 


F atras arrived at Anbanghe NNR and Longfeng wetland in late 
March or early April. They flocked in the open water without 
territoriality until late April or early May. The coots paired, dis¬ 
persed into vegetation areas, showed aggressive behaviors 
against other individuals, and began to establish their own terri¬ 
tories. Correspondently the coots secured and guarded their ter¬ 
ritory by calls and territory activities. During May, an upsurge in 
territorial activity became evident, and the conflicts became in¬ 
creasingly frequent and severe. In June, there were fewer territo¬ 
rial behaviors for most cooks, especially for those whose energy 
and attention were concentrated on the brooding. But there were 
still several pairs expanding territories or beginning to lay eggs. 
The population still kept high level of territory activities. The 
ponds in Anbanghe and Longfeng Wetland became more peace¬ 
ful since July, when nearly all the cooks finished incubation and 
were bringing up young coots. Territory behavior disappeared 
gradually until the young were independent enough. In Septem¬ 
ber, the sub-adults gathered in the open water to prepare for mi¬ 
gration which began from late September until late November. 
For the wintering population, they arrived at the wintering 
ground (Poyang Lake) in October. There were no territory be¬ 
haviors during the wintering period. F. atras began to migrate in 
March (Fig.4). 
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Fig. 4 Variation description of territorial activity level of the mi¬ 
grating F. atra in a whole year. 


Discussions 

Interspecies conflicts 

Cramp (1947) summarized that the Coots were found to attack 
other species from time to time. Nylund (1945) stated that the 
coots, both male and female, regularly drove intruding ducks 
away from their own territory. The coots were more easily irri¬ 
tated by ducks. In the present study, ducks frequently emerged in 
the coots’ territories compared with the other species, especially 
the Common Pochard, they occupied the coots’ nests and plat¬ 
forms for the purpose of loafing. Both Bennett (1938) and Low 
(1941) noted that Blue-winged Teal and Ruddy Ducks occupied 
coot structures for their own use. Gullion (1953) found that the 
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reason why coots attacked ducks more frequently was that the 
American Coot’s unused structures (usually brood nests) were 
taken over by Mallard hens to brood ducklings. In Anbanghe and 
Longfeng wetlands, because the nest sites of the Black-headed 
gull were located in deep cattails, the observation was more dif¬ 
ficult. The conflicts between the Black-headed gull and coots 
were not recorded, which did not mean that they got along well 
with each other. F. atra was reported to eat the Black-headed 
Gull’s eggs (Densley 1966). 

Different territory size between pairs 

Territory size is one of the major characteristics of territoriality 
(Finck 1990). Cramp (1947) worked out the areas for the secure 
territories of seven pairs of F. atras in England, and the average 
area was about 3 480 m 2 , with a range from 2 024 m 2 to 4 452 m 2 , 
which was similar to that obtained for F. atra. Territory size 
could be considered as the competition outcome between the 
owner and its neighbors for the resource units in the defended 
area (Petrie 1984). Territory size also has functions as the in¬ 
truder’s pressure, since the increasing food levels attracts more 
competitors (Hixon 1980; 1982; Schoener 1983). 

The size of territories definitely varies with the density and 
distribution of suitable nesting coverage, and could be dependent 
upon three possible asymmetry factors; (1) difference in resource 
holding potential (RHP); (2) difference in resource value to the 
competitors; (3) difference in “ownership” status (Petrie 1984). 
Territory size can be considered as the competition outcome 
between the owner and its neighbors for the resource units in the 
defended area. The stronger one was always in a dominant posi¬ 
tion. They competed with others, and then occupied larger and 
more quantity territory as a result. 

Territory density was affected by the vegetation coverage, but 
the coots avoided nesting in dense dry cattails. Pairs who occu¬ 
pied better habitat reproduced earlier. Pairs, whose territory was 
at the edge of ponds without enough coverage, always delayed 
laying egg until new vegetation grew up. Their territory was 
larger than those, whose territories were in the center, and con¬ 
fronted fewer competitions. Distribution and quality of resources 
affects the attractiveness of different parts of a territory on both 
residents and intruders, because the animals are willing to ac¬ 
quiring and defending valuable resource sites (Johnsson et al. 
2000; Gray et al. 2002). In a pond of Anbanghe Nature Reserve, 
whose area was as large as 1.0x10 s m 2 with little cover, only two 
nests located in two sparse reeds were found in 2008 and 2009 
respectively. Some floaters sometimes emerged in the pond, 
since there was not enough cover to support more pairs. 

Variety of territory behaviors in the year 

Assessing fighting ability was thought to benefit territorial 
neighbors by allowing them to avoid the potential costs of esca¬ 
lated fights (Smith et al. 1973). Therefore, the relationships be¬ 
tween established neighbors are often expected to become less 
aggressive over time, and neighbors will show lower aggression 
towards each other than towards unfamiliar individuals (Stamps 


et al. 1997). In May, most coots began to build platforms and 
nests, and the territory was established but still not stable. And 
the coot always invaded into the neighbors’ territories, leading to 
more frequently defense activities than the other time. Animals 
often faced trade-offs during reproduction between activities 
such as parental care and territory defenses (Ioana et al. 2007). 
The coots paid more energy on caring for eggs and incubation 
after May. The territory borders were confirmed by conflicts 
before, and the relationships between established neighbors were 
less aggressive, especially in the hatching period. In the most the 
time, only one coot in a pair could move freely, because the other 
one was engaging in incubation in the nest. Therefore, the num¬ 
ber of the conflicts between neighbors was reduced accordingly. 
The reproduction time of females was not always the same, the 
earliest pairs finished incubation in early May; however, the 
latest ones just began to lay eggs in late June, and sub-adults still 
in parents’ territories were expelled by the neighbors whose chil¬ 
dren were not independent. So, there were the territory behaviors 
in September. Differed from the resident population that still 
maintain territory in winter (Huxley 1934; Cramp 1947), the 
wintering population in Jiangxi Province of China did not show 
there are any conflicts in both intraspecies and interspecies. 

The function of territory 

The coots’ food list contained many different kinds of water 
plants and animals, thus in the breeding season the coots had 
adequate food resources. The aggressiveness of F. atra toward 
other species, as well as the increased territorial behaviors to 
neighbors and floaters during the breeding season, seems not to 
be correlated with the defense of the food resources. In the 
brooding period, when more food was needed, the territory be¬ 
haviors didn’t increase correspondingly. Attacks against other 
species which were tolerant to nest in coots’ territory could also 
hardly be correlated with the young defense or the food supply. 
The primary function of territory for the coots is probably re¬ 
production, and the self-preservation is of less importance. It is 
thought that the food situation is incidental in coot territorialism. 
The factor of maintaining the pair bond is not a good cause to 
explain this question, maybe there are other functions of territory 
for coots. 

In the field investigation, we found that a big portion of con- 
specific brood parasitism (CBP) between females in both two 
sites (unpublished data), and the platforms which were probably 
used to identify the territory boundary, were found to be mistak¬ 
enly parasitized by other females. So we can infer that high ag¬ 
gressive territory behaviors might be caused by high epidemic of 
CBP, the patrol, and the protection of their nests and platforms 
from invasion by others. The territory activities were a defense 
of being parasitized, however, invading into the other’s territory 
might be caused by the need of seeking opportunities to parasi¬ 
tize. 

The Black-headed Duck ( Heteronetta atricapilla ) mainly pa¬ 
rasitized just two species of coots, the Red-gartered Coot ( Fulica 
armillata ) and the Red-fronted Coot (Fulica rufifrons ) (Phiilips 
1925; Weller 1968; Lyon 2004), and the Ruddy Ducks (Oxyura 
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Jamaicensis ) occasionally laid eggs in the American coot nests 
(Weller 1959; Fredrickson 1970). The Common Pochard was 
reported to parasitically lay their eggs in the nests of the Baer’s 
Pochard (Aythya baeri ) (Gao et al. 1992). By the observations, 
we found that in the most time, only female Common Pochard 
occupied in the coots’ nest. And the reason why the female laid 
eggs in the coots’ nest may be that they were seeking the oppor¬ 
tunity to parasitize their eggs in the coots’ nest. Even though 
interspecies brood parasitism (IBP) was not detected in F. atra , it 
is not impossible that the coot is the host of the Common Po¬ 
chard. 
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